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YES WE ACHEON! 
Michele Trancossi 
University of Modena and Reggio Emilia 
Sheffield Hallam University 
The present work has been performed as part of ACHEON Project | ACHEON Project - Aerial 
Coanda High Efficiency Orienting-jet Nozzle project, with ref. 309041 supported by European 
Union through the 7th Framework Programme (www.acheon.eu).  
We have a dream… 
Control of dynamic 
deflection of a jet without 
any part in movement:  
Fluiddynamic 
Electrostatic 
- Propulsion; 
- Distribution of chemicals 
- Acclimatizing 
- Deicing 
- Technological Applications 
- Etc.  
Coanda effect: something exoteric… 
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Yes we ACHEON! 
• The fluid stream is subject to a difference of pressure that 
equilibrates the centrifugal force. 
• frictional effects that are depending on the velocity u 
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100% indipendent validation 
very preliminary model presented by Unimore, from which the project starts, is 
acceptable  Drăgan V.: A New Mathematical Model for Coandă Effect Velocity 
Approximation. INCAS Bulletin, vol.4, pp.85–92, 2012. 
 
the last presented models works properly even if it needs to be implemented 
regarding better turbulence models and swirl.  
Dragan V., "Reynolds number calculation and applications for curved wall 
jets", INCAS Bulletin, Volume 6, Issue 3, pp. 35 – 41, (2014).   
Computations 
Mass velocity [kg/
m2s] 
 
60-60 
 
58-62 
 
Fx [N] 
 
42.15 
 
12.35 
 
Fy [N] 
 
0 
 
41.92 
 
Thrust angle [o] 
 
0 
 
73.35 
 
Efficiency [-] 
 
0.73 
 
0.72 
 
 Turbulent Kinetic energy (k) at  z = 0 
Turbulent Kinetic energy (k) at  y = 0 
Control zone of interest 
The turbulent kinetic energy shows that the control zone of jet is not just after the exit flow. 
What was the intuition before computation.  
 
It is located little bit away from the exit.  
 
High turbulence zone in z plane indicates the fact.  
  
Flow field for x-velocity for y = 0 for 3D simulation of the nozzle 
 
Flow field for x-velocity for z = constant  for 3D simulation of the nozzle 
Flow field for x-velocity  in x - direction 
For the inlet velocity 10m/s, at the throat 30 
m/s velocity is obtained.  
 
Even slight velocity ratio for 1.5 (15ms-1/10ms) 
is able to deviate the jet either side. 
And some experiments… 
And some experiments… 
And some experiments… 
Can it work on airplanes? 
• A wonderful work has produced by UoL  
• Cen Z., Smith T., Stewart P., and Stewart J, "Integrated 
flight/thrust vectoring control for jet-powered unmanned 
aerial vehicles with ACHEON propulsion", Proceedings 
of the Institution of Mechanical Engineers, Part G: 
Journal of Aerospace Engineering, first published on July 
29, 2014  
• It demonstrates that the nozzle increases the 
maneuvrability of an aiplane with surprising results.  
Acheonizing an old fashioned plane… 
And now some boring numbers! 
And now… the best commuter ever built…  
12.0°
11.41 m
15.55
Dornier Do 28 D2 can take off from the 
garden behind my house... 
ACHEON allows reducing of more than 50% the needs 
in terms of landing an takeoff space:  
from 170 m to less than 100.  
Having some weight and payload 
With RR series 250 turbofan cogeneration 
…and let’s do it strange… 
whow… it can work! 
Less than 4 kg  5 to 45 m/s About 4.000 € 
• Assuming an angle of attack of 
7.5°  
• Take off 
– angle of the fuselage  
and thrust 7.5°,  
– max thrust takeoff,  
– Vstall about 9 m/s  
– Vtakeoff = 10.65,  
– takeoff length about  12 m,  
– acceleration of 3 m/s.  
• Climbing  
– angle of 20° about  
– speed about 14 m/s  
– angle of attack 7.5,  
– Thrust is oriented upward  
with an angle of 15° 
• Cruise  
– min speed about 10-12 m/s 
– cruise speed of 25 m/s  
• Landing  
– landing lenght less than 12 m.   
…and how can we improve it? 
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ACHEON balance...   
• 600.000 Euro demonstrated that, even still embrional ACHEON works! 
• We have demonstrated that ACHEON could fly...  
...actually on subsonic airplanes 
• it can be helped by thermal effects which needs further studies 
• A large number of high quality papers produced 
• Theoretical results reaches fully achieved TRL 2...  
... even if they need further studies and further experimental 
validations to be exaustive 
• ... 2 patents... 1 connected patent.   
• ... UOL, UBI, and VUB experimental results have started the road 
through TRL 3... 
• We have encuraged new research direction on Coanda effect 
• We have met other research groups working on Coanda Effect... 
... they have also validated some results free of charge because of 
their scientific importance! 
• ACHEON according to UNIMORE has been a 
success!  
• What do you think about continuing it???? 
 
  
 
... and for tomorrow... 
I think that ACHEON could work! 
 
Thanks! 
The present work has been performed as part of ACHEON Project | ACHEON Project - Aerial 
Coanda High Efficiency Orienting-jet Nozzle project, with ref. 309041 supported by European 
Union through the 7th Framework Programme (www.acheon.eu).  
